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DQG WR ILQG RXW WR ZKDW H[WHQW WKH\ FDQ EH WDXJKW VDPH DV &6PDMRUV:H GHVFULEH RXU PRWLYDWLRQ IRU WKH SURSRVHG









EDVHGSUREOHPVROYLQJ VNLOO LV DQHFHVVDU\RIYDULRXVGLVFLSOLQHV:HEHOLHYH WKDW WKHXVHRIFRPSXWLQJ IRU
SUREOHPVROYLQJKDVWZROHYHOVRIPHDQLQJ7KHORZHVWOHYHOLVDERXWKRZWRVROYHSUREOHPXWLOL]LQJDYDLODEOH
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>@:LQJVXJJHVWHGWKDWFRPSXWDWLRQDOWKLQNLQJLVDIXQGDPHQWDOVNLOORIDQDO\WLFDOWKLQNLQJIRUHYHU\RQH









WKLQNLQJ VXFK DV DEVWUDFWLRQ DXWRPDWLRQ GDWD VWUXFWXUHV DQG DOJRULWKPV VKRXOGEH WDXJKW LQ DQ HDV\ WR
XQGHUVWDQGZD\
• 7KHUH VKRXOG EH PDQ\ JRRG DQG VXLWDEOH H[DPSOHV DYDLODEOH WR GHPRQVWUDWH KRZ WR FUHDWH WRROV DQG
LQIRUPDWLRQWRVROYHUHDOOLIHDQGUHVHDUFKSUREOHPV
• 7KH WRSLFV VHOHFWHG IRU WHDFKLQJFRPSXWDWLRQDO WKLQNLQJVKRXOGQRWRQO\FRYHUDVPDQ\ DVGLVFLSOLQHV WR
VWLPXODWHWKHVWXGHQWVOHDUQLQJLQWHUHVWVEXWDOVRDUHDVGHHSDVSRVVLEOHHQRXJKWROHWVWXGHQWVVROYHUHDO
SUREOHPVLQWKHLUILUVWFRPSXWLQJFRXUVH
7KHUHDUHPDQ\SUDFWLFHV LQ WHDFKLQJFRPSXWDWLRQDO WKLQNLQJ WRQRQPDMRU VWXGHQWV >@0RVWRI
WKHP DUH HPEHGGHG LQ RQH RU PRUH FRPSXWHU VFLHQFH FRXUVHV DQG DUH FRPELQHG ZLWK SURJUDPPLQJ
WHFKQLTXHV IRUFRPSXWHU VFLHQFH VWXGHQWV$OVR WKHUHDUH VRPHFRXUVHVZKLFK IRFXVRQO\RQFRPSXWDWLRQDO
WKLQNLQJ LWVHOI )RU H[DPSOH 3XUGXH 8QLYHUVLW\ GHYHORSHG D QHZ FRXUVH ,QWURGXFWLRQ WR &RPSXWDWLRQDO
7KLQNLQJ WDNHQE\ VFLHQFHPDMRUV WR IXOILOO D FROOHJH FRPSXWLQJ UHTXLUHPHQWZKLFK IRFXVHVRQ WKH UROH RI
FRPSXWLQJDQGFRPSXWDWLRQDOSULQFLSOHVLQVFLHQWLILFLQTXLU\DQGXVHV3\WKRQWRWHDFKFRPSXWDWLRQDOWKLQNLQJ
YLD EDVLF SURJUDPPLQJ FRQFHSWV GDWD PDQDJHPHQW FRQFHSWV VLPXODWLRQ DQG YLVXDOL]DWLRQ >@ $W &ROE\





SUHVHQW WKHLU DFWLYLWLHV RQ GHYHORSLQJ D &7&6 FRXUVH E\ GUDZLQJ RQ WKH JHQHUDO FRPSXWDWLRQDO WKLQNLQJ
FRQFHUQIRU&6PDMRUVSURPRWLQJDQHDUO\DQGGHHSHUXQGHUVWDQGLQJRIFULWLFDOQRWLRQVRIFRPSXWDWLRQ
,Q RXU SUDFWLFH ZH GHFLGHG WR DGGUHVV DERYH FKDOOHQJHV E\ RIIHULQJ D XQLILHG DSSURDFK WR WHDFK
FRPSXWDWLRQDO WKLQNLQJIRUDOOVWXGHQWVLQWKHLUILUVW&6FRXUVH.HHSWKHREMHFWLYHVDQGFKDOOHQJHVLQPLQG
ZHH[SORUHGWRDQVZHUWKHTXHVWLRQ³LVWKHUHDXQLILHGDSSURDFKWRWHDFKQRQPDMRUVDQGWRZKDWH[WHQWDQGLQ
ZKDWDVSHFWV WKH\FRXOGEH WDXJKW VDPHDV&6PDMRUV WRVROYHUHDOSUREOHPV OLNH WRHQFRXQWHU LQ OLIH´:H
DUJXHWKDWLQWKHDEVHQFHRIFRPSXWHUVFLHQFHEDFNJURXQGDQGSURJUDPPLQJWHDFKLQJFRPSXWDWLRQDOWKLQNLQJ
VKRXOG IRFXV RQ HVWDEOLVKLQJ WKH SULQFLSOH RI FRPSXWDWLRQDO WKLQNLQJ DQG SURYLGH QRWDWLRQ DURXQG ZKLFK
PHQWDOPRGHOV RI SURFHVVHV FDQEHEXLOW:HDOVR DUJXH WKDWZLWK VXLWDEOHPHWKRGV DQG WRROV VWXGHQWV FDQ
HDVLO\ JHW XVHG WRSUDFWLFH FRPSXWDWLRQDO WKLQNLQJXVLQJ FRPSUHKHQVLYH NQRZOHGJH OLNH FRPSXWHU VFLHQWLVW
VXFKDVDOJRULWKPGHVLJQDQGGDWDVWUXFWXUH
&RXUVH'HVFULSWLRQ
7KH&ROOHJH&RPSXWHU)XQGDPHQWDOV FRXUVH LV GHVLJQHG IURP WKH YLHZ WKDW ZKDW LW PHDQV WR SHUIRUP
FRPSXWDWLRQDQGZKDWLVVXHVDULVHVDVPDQNLQGDXWRPDWHWKLVSURFHVVXVLQJFRPSXWHUV7KHSULQFLSOHVRIWKH
VHOHFWLRQRI WRSLFVDQG WHDFKLQJPHWKRGVDUH WKDW WKH IXQGDPHQWDOVRIFRPSXWDWLRQ VKRXOGEH LQWURGXFHG LQ
500   Tun Li and Ting Wang /  IERI Procedia  2 ( 2012 )  498 – 503 









SULQFLSOHV DUH QHHGHG ,Q DGGLWLRQ LI WKRVH FRQFHSWV FDQ EH PRWLYDWHG E\ H[DPSOHV IURP UHDO OLIH ZLOO
FRPSUHKHQGFRPSXWDWLRQDOFRQFHSWVPRUHHDVLO\
• 7HDFKSUREOHPVROYLQJVWUDWHJLHVDQGPHWKRGVGHHSO\DQGFRPSUHKHQVLYHO\
&RPSXWLQJEDVHG SUREOHP VROYLQJ FRPELQH WKH FRPPRQSUREOHP VROYLQJ VNLOOV DQG WKH DEVWUDFWLRQ DQG
DXWRPDWLRQ VNLOOV VSHFLDO LQ FRPSXWLQJ :H VKRXOG QRW RQO\ SUHVHQW FRPPRQO\ XVHG SUREOHPVROYLQJ
VWUDWHJLHVEXWDOVRDOJRULWKPLFVWUDWHJLHVRIFRPSXWHUVFLHQFHVXFKDVJUHHG\GLYLGHDQGFRQTXHUUHFXUULQJ
HWF IXQGDPHQWDO FRQFHSWV VWUXFWXUHV DQG LGHDV WKDW DSSHDU SHUKDSV LPSOLFLWO\ LQ FRUH RI FRPSXWDWLRQDO




DOVR SRZHUIXO HQRXJK WR SUDFWLFH FRUH FRQFHSWLRQV DQG VNLOOV RI FRPSXWDWLRQDO WKLQNLQJ )LQDOO\ZH FKRVH
6FUDWFK >@$OLFH >@DQG5DSWRU >@ IRU VWXGHQWDVVLJQPHQWVDQGSURMHFWV7KH ILUVW WZRDUHXVHG WR OHW
VWXGHQWV HDV\ WR XQGHUVWDQG FRQFHSWV RI FRPSXWDWLRQDO WKLQNLQJ5DSWRU LV D WRRO WR EXLOG IORZFKDUWV DQG
VLPXODWH WKHP RQ D FRPSXWHU ZKLFK VXSSRUWV WKH EDVLF DOJRULWKPLF FRQVWUXFWLRQ VWUXFWXUHV VHTXHQFH
VHOHFWLRQ DQG UHSHWLWLRQ ZLWK YHU\ OLWWOH V\QWDFWLF RYHUKHDG ZKLFK DOORZV VWXGHQWV WR HDVLO\ FRQVWUXFW D
FRPSXWDWLRQIRUH[HFXWLRQ

























7KH FRXUVH LV RUJDQL]HG ORRVHO\EDVHG RQ WKHERRNVFRPSXWLQJZLWKRXW FRPSXWHUVE\3DXO&XU]RQ QRW
ILQLVKHG \HW >@ FRPSXWHU VFLHQFH XQSOXJJHG E\ 7LP %HOO HWF DO >@ DQG $OJRULWKP8QSOXJJHG E\
%HUWKROG9|FNLQJHWF >@6LQFH WKHVHVWXGHQWVDUHQRQWHFKQLFDOQRQPDMRUVJUHDWFDUHKDVEHHQ WDNHQ WR
501 Tun Li and Ting Wang /  IERI Procedia  2 ( 2012 )  498 – 503 
SUHVHQW WKH LGHDV LQ D PRUH LQWXLWLYH DQG LQWHUHVWLQJ PDQQHU DYRLGLQJ WKH VWDQGDUG ULJRURXV SURRIV LQ
FRPSXWHUVFLHQFHFRXUVHV7KLVLVHVSHFLDOO\LPSRUWDQWVLQFHZHMXVWZDQWWRH[SORUHZKDWH[WHQWFRXOGQRQ
PDMRUVWDXJKWVDPHDV&6PDMRUVDQGQRWWRWHDFKWKHPWREHFRPSXWHUVFLHQWLVWV
$ JRRG GHDO RI WKLV FRXUVH GHDOV ZLWK KRZ WKH FRPSXWDWLRQV DUH H[SUHVVHG DV DOJRULWKPV DQG KRZ WKH
FRUUHFWQHVV RI WKHP LV DVVXUHG $OVR VWXGHQWV VHH KRZ FRPSXWDWLRQDO WKLQNLQJ DSSOLHV WR YDULRXV VFLHQFH
GLVFLSOLQHVVROYHODUJHVFDOHSUREOHPVVXFKDVVLPXODWLQJRIIOLJKWRISODQHJUDSKFRORULQJSUREOHPHWF
7KHUHDUHPDQ\FRPSUHKHQVLYHSURMHFWVDORQJWKHFRXUVH6WXGHQWVDUHUHTXLUHGWRVHOHFW6FUDWFK$OLFHWR
EH XVHG LQ WKH VHFRQG SURMHFW DQG WR ZRUN LQ WHDPV WKDW LQFOXGH a VWXGHQWV IURP DW OHDVW PDMRUV:H
EHOLHYH WKDW DOO VWXGHQWV VKRXOG SUDFWLFH VNLOO LQ ZRUNLQJ LQ D WHDP DQG DQ HDUO\ H[SRVXUH WR FXOWXUDO
GLIIHUHQFHVDFURVVYDULRXVGLVFLSOLQHVLVH[WUHPHO\YDOXDEOH7KHWDVNRIWKLVSURMHFWLVWREXLOGDZRUNXVLQJ
6FUDWFK$OLFHWRGHPRQVWUDWHWKHFRQFHSWVRILQIRUPDWLRQVHFXULW\:HHQFRXUDJHVWXGHQWVWRPD[LPL]HWKHLU
LPDJLQDWLRQ DQG WKH DELOLW\ RI WKH WRROV WR IXOILOO WKH WDVN )LQDOO\ VWXGHQWV ILQLVKHG WKH SURMHFW LQ YDULRXV
IRUPVVXFKDVFRPSRVLQJDQGYLVXDOL]LQJDVWRU\EXLOGLQJDJDPHHWF,QWKLVSURMHFWVWXGHQWVXVHJUDSKLFDO
WRROV WR XQGHUVWDQG KRZ WR DQDO\]H SUREOHPV WUDQVIRUP DQG DEVWUDFW SUREOHP DQG WR H[SUHVV LGHDV WR
DXWRPDWH WKH VROXWLRQV ZKLFK OD\ WKH IRXQGDWLRQ IRU GHHSO\ DQG FRPSUHKHQVLYHO\ XQGHUVWDQGLQJ RI
FRPSXWDWLRQDOWKLQNLQJ
,Q WKH WKLUG SURMHFW VWXGHQWV DUH HQFRXUDJHG WR XVH 5DSWRU WR LPSOHPHQW YDULRXV GDWD VWUXFWXUHV DQG
FRPPRQO\ XVHG DOJRULWKPV ,Q FODVV RQO\ WKH SULQFLSOH DQG EHKDYLRU RI DOJRULWKPV DUH LQWURGXFHG DQG
VWXGHQWVKDYH WR WUDQVODWH WKHPLQWRGHWDLORSHUDWLRQDODOJRULWKPVWHSVDQG LPSOHPHQWHGXVLQJ5DSWRU$IWHU
ILQLVKLQJWKLVSURMHFWVWXGHQWVJHWGHHSLQVLJKWLQWRWKHWHFKQLTXHVXVHGLQVROXWLRQVRIYDULRXVUHDOSUREOHPV
DQGWRROV$QGDOVRWKH\JHWXVHGWRWKLQNLQJOLNHDFRPSXWHUVFLHQWLVW
7RZDUG WKHHQGRI WKH WHUP VWXGHQWVDUHJLYHQ WZR ODUJHSURMHFWV WREH LPSOHPHQWHGXVLQJ5DSWRU7KH
ILUVWSURMHFWLVDGRSWHGIURP>@ZKLFKLVDEODFNZKLWHGRWSRVLWLRQH[FKDQJLQJJDPH7KHSURMHFWLVXVHGWR
H[SHULPHQW KRZ WR GHVLJQ DOJRULWKP WR VROYH LQWHUHVWLQJ UHDO SUREOHPV 0RVW VWXGHQWV VXEPLW IORZFKDUWV
SURGXFLQJVROXWLRQVIRUDQ\QXPEHURIGRWVDORQJZLWKHQKDQFHGJUDSKLFLQWHUIDFHSUHVHQWLQJWKHPRYHPHQW






XQLILHG DSSURDFK GXULQJ WKH ODVW ZHHN RI HDFK WHUP ZH GLVWULEXWHG D FRXUVHVSHFLILF TXHVWLRQQDLUH ZKLFK
FRQVLVWVRIIUHHUHVSRQVHTXHVWLRQVDERXWYDULRXVDVSHFWVRIWKHFRXUVH,Q)DOODQG)DOOWHUPV
WKHUHDUHVWXGHQWVHYHU\\HDUVWXGHQWVRIZKRPDUHIHPDOHHQUROOHGLQWKLVFRXUVH7KHVWXGHQWV
GLVWULEXWHG LQ  GLVFLSOLQHV VXFK DV V\VWHP HQJLQHHULQJ DLUFUDIW V\VWHPV DQG HQJLQHHULQJ HOHFWURQLF
HQJLQHHULQJ SK\VLFV PDWKHPDWLFV HWF 7KH TXHVWLRQQDLUH ZDV GLVWULEXWHG LQ SDSHU IRUP DQG FRPSOHWHG
DQRQ\PRXVO\ E\ VWXGHQWV )RU WZR \HDUV ZH GLVWULEXWHG  TXHVWLRQQDLUHV DQG  FRSLHV UHWXUQHG 7KH
IROORZLQJHYDOXDWLRQVDQGDQDO\VLVDUHEDVHGRQWKHUHWXUQHGTXHVWLRQQDLUHV+HUHZHRQO\UHSRUWVHYHUDO
LPSRUWDQWTXHVWLRQVDQGFRUUHVSRQGLQJUHVXOWVWRVKRZWKHHIIHFWLYHQHVVRIRXUDSSURDFK
4 +RZ PXFK IXQGDPHQWDO FRPSXWHU VFLHQFH NQRZOHGJH LV HQRXJK WR XQGHUVWDQGLQJ FRPSXWDWLRQDO
WKLQNLQJ":KDWDUHWKH\"
VWXGHQWVUHSRUWHGWKDWIXQGDPHQWDORIFRPSXWHUDUFKLWHFWXUHDQGRUJDQL]DWLRQRSHUDWLQJV\VWHPV
DUH HQRXJK WR XQGHUVWDQG FRPSXWDWLRQDO WKLQNLQJ 7KLV REVHUYDWLRQ FRQILUPRXU UHIRUP WR FXW RII WKH WLPH
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VSHQG LQ FODVV WR LQWURGXFHEDVLF RI FRPSXWHU VFLHQFH DQG FDQPRYH WKH WRSLFV VXFK DVQHWZRUNLQJ VRFLDO
LVVXHVWRODEWLPHDQGFDQOHDUQE\VWXGHQWVWKHPVHOYHV
4:KDW H[WHQW FDQ6FUDWFKDQG$OLFHKHOS \RXXQGHUVWDQGDQGPDVWHU FRPSXWDWLRQDO WKLQNLQJ":KDW
WRSLFVDUHPRVWVXLWDEOHWR"
%HFDXVH ZH RQO\ DGRSWHG 6FUDWFK$OLFH LQ )DOO  WHUP RQO\  VWXGHQWV DQVZHUHG WKLV TXHVWLRQ 
WKRXJKWWKH\ZHUHKHOSIXOUHSRUWHGWKDWWKH\KDGOLWWOHKHOSDQGWKRXJKWWKH\KDGQR
KHOSRQ OHDUQLQJFRPSXWDWLRQDO WKLQNLQJ7KH UHVXOWV VXUSULVHGXV$V WKHUHDUHPDQ\DFWLYLWLHVRQDGRSWLQJ
WKHVHWRROVLQLQWURGXFWRU\FRXUVHDQGJHWJRRGHIIHFWLYHQHVV+RZHYHUDPRQJWKHVWXGHQWVWKH\UHSRUWHG
WKDW WKHVH WRROVKDGJUHDWKHOS LQXQGHUVWDQGLQJZKDWSUREOHPVROYLQJXVLQJFRPSXWHU LVZKDWDOJRULWKPLV
DQGKRZWRRUJDQL]HVROXWLRQVXVLQJDOJRULWKPLF VWUXFWXUHV%\GHHSDQDO\VLVZH IRXQG WKDWDOWKRXJK WKHVH
WRROVSURYLGHIXQDQGHDV\ZD\WRXQGHUVWDQGFRPSXWDWLRQDOWKLQNLQJZKHQVWXGHQWVZDQWWROHDUQGHHSO\WKH
















LQQDWXUDO ODQJXDJH LQWR ULJRURXV IORZFKDUW LV WKHPRVWGLIILFXOWRQH:LWK IXUWKHUDQDO\]LQJZH IRXQG WKDW
DOPRVW DOO VWXGHQWV KDGQRGLIILFXOW\ LQ XQGHUVWDQGLQJ WKH SULQFLSOHV RI GDWD VWUXFWXUHV DQG DOJRULWKPV7KH
















4   DQVZHUHG LW LV YHU\ KHOSIXO WR OHDUQ SURJUDPPLQJ DQG EULGJHV WKH JDS EHWZHHQ WKH WZR
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